ABSTRACT
Introduction
Cryptorchidism is characterized by the incomplete embryological migration of testicles through its normal descent path to the scrotum. It is one of the most common congenital anomalies in males. It affects approximately one-third of premature infants and 3-4% of full-term live births, whose prevalence decreases to 0.8% at one year of age. It is an important risk factor for testicle tumor and an important cause of infertility. More than half of unilateral cases and 75% of bilateral cases are associated with any fertility problems. Efforts to improve the rates of fertility are directed towards early surgical intervention and, more recently, hormonal therapy 1 .
Hormonal therapy was introduced in 1930 and the first hormone to be used was the human chorionic gonadotropin (hCG) [2] [3] [4] . Hormonal therapy is used to induce the descent of the testicles and/or to locate impalpable testicles. The use of hCG stimulates the Leydig cells of testicles to produce testosterone. The gonadotropinreleasing hormone (GnRH) stimulates the pituitary gland to secrete LH which, in its turn, stimulates the Leydig cells to produce testosterone and start the descent of the testicles 1, 5 . Currently, hormonal therapy is also used to stimulate the proliferation and maturation of germ cells, contributing to improve fertility 5 .
The results of hormone therapy vary greatly and depend on many factors, among those: doses, treatment intervals and age of the boys studied 2, 5 . Success rates concerning testicular descent vary from 10% to 99%, and the majority of cases reach about 20% of success 3, 5, 6 . The most commonly used hormone for treating undescended testis is the hCG, exclusively or in association with other hormones (LHRH/GnRH).
There is still controversy concerning the safety and efficacy of hormonal therapy. Several studies justify its use, before and/or after surgery or even as monotherapy, with beneficial effects on fertility rates (increase in number and maturation of spermatogonia) 1, [7] [8] [9] [10] . Other studies, however, show deleterious effects after the use of hormones, with changes in the histology of cryptic or contralateral testicles, such as an increase in the apoptosis rate and smaller number of germ cells 3, 8, 12 . Or, also, with degeneration and hypocellularity of the germinal epithelium, margination of chromatin organization of round spermatids and formation of multinucleated giant cells 13, 14 . There are, still, doubts involving the long-term effects of hCG on the testicles 12 .
The adverse effect of hCG on germinal cells would be probably due to the effect of androgens withdrawal. The administration of hCG (acute and in high doses) stimulates the production of androgens by the Leydig cells, which is normally absent in pre-pubescent testicles. Later, with the suspension of the hCG injections and consequently no further stimulus to the Leydig cells, the production of androgens stops and results in a sudden drop in androgens levels, which was previously proved to results in increased apoptosis of germ cells 3, 12, 15, 16 .
Some experimental studies in rats have shown few benefits in the hormonal treatment of cryptorchidism and even deleterious effects 17, 18 . 
Results
All rats were treated with hCG, but two groups received different doses. The testicles were evaluated at two different moments to study the possible histological effects of the hormone and its relation with the dose and surgery timing.
The groups were compared against each other and with a control group. The results are presented as median, mean and standard deviation.
No statistically significant differences were found between groups in both operations, tor the variable Initial were observed in the majority of rats in the first surgery, both in Group 1 and 2, and in a few rats in the second surgery, in Group 1 (Figures 2 and 3) .
The diameter of the seminiferous tubules and the thickness of the seminiferous epithelium were measured. Statistically significant difference was observed between the groups in both operations, and in the first operation the Control group had higher diameter values than G1 and G2, which were similar between themselves; in the second operation the Control group was different from and had higher values only when compared to G1. G2 had no difference from Control or from G1, as shown in Table 1 . With respect to thickness, a statistically significant difference between the groups in both surgeries was observed: the Control group had higher values than G1 and G2, which were similar between themselves ( Comparing operation timing in each of the groups, significant statistical difference was found for diameter in groups G1 and G2, while in the second surgery the diameter values were higher. And a statistically significant difference was found for thickness in all groups, while in the second surgery the thickness values were higher (Tables 3 and 4) . separately or in association in testicular parenchyma by hormonal deprivation or resulted from the toxic effects of chemical substances.
FIGURE 2 -Testicular tissue. Control group (A and B). Group 1 (C and D). Group 2 (E and F) (x40, H&E stain).

FIGURE 3 -Seminiferous tubule. Presence of multinucleated giant cells (arrows). Group 1 (G1) (x100, H&E stain).
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Results of the
In this experiment, qualitative histopathological findings of testicular parenchyma corroborate the quantitative data found.
Concerning the testicular Weight and Volume, rats in the Control group had the highest values, with no difference between G1 and G2. This suggests the hormone may affect, in a negative way, the size and weight of testicles and, consequently, the production or sperm. In this study, the dose was not decisive.
The measurement of the diameter tubular is an approach classically used as indicator of spermatogenic activity in investigations involving testicular function. The thickness of the seminiferous epithelium is also an effective feature for assessment of sperm production, since it follows the variations of the seminiferous epithelium cycle and of myoid cells 21 .
In this study, comparing the groups, it was observed that in the first surgery the seminiferous tubules Diameter was higher in the Control group, in relation to G1 and G2, and G1 and G2 were similar between themselves. This evidences that the groups treated with hormone had significant changes in their testicles, presenting averages below the Control group, but the hormone dose did not cause a statistical difference between G1 and G2 in this parameter.
In the second operation, the values of the Control group were higher than those of G1, and G2 did not present difference from the Control or from G1.
In relation to the Thickness of the seminiferous epithelium, both in the first and the second operation the values of the Control group were higher than G1 and G2, which are similar among themselves. This suggests again that there was a detrimental effect of the hormone, but that the dose did not influence these results, either.
Within each group, with respect to the time the surgery was performed, a statistically significant difference was found in groups G1 and G2, in which in the second operation both Diameter and Thickness values were higher, perhaps suggesting that there was a recovery of these parameters in the second surgery, which was performed 30 days after the hormone applications were suspended, 45 days after the beginning of the work. That can be justified by the duration of the cycle of the seminiferous epithelium, which is 40 to 60 days in rats, considering a new cycle started at the time of the second operation 
Discussion
The testicle of mammals is an organ susceptible to toxic environmental or therapeutic agents that compromise spermatogenesis. The analysis of seminiferous tubules (morphological and morphometric parameters) is a simple strategy to assess changes in this process 19 .
According to Russell et al. 20 , the spermatogenic The aim of the current treatment of cryptorchidism, including orchidopexy and hormonal treatment, is to improve the potential of fertility by improving the maturation and the number of germ cells in pre-pubescent boys. Treatment timing has been based on the knowledge that delay and defect in the pre-pubertal maturation of germ cells is associated with a reduction in the number of germ cells in cryptorchidism 23 . Pre-pubertal treatment with hormones could, theoretically, achieve a normal maturation and proliferation of germ cells by increasing the total number of these cells and improving the fertility rates 24 .
Hormonal therapy with hCG with or without GnRH analogues is used in some centers to induce the descent of the testicles, previously to surgical treatment. But there are studies that suggest an additional indication for hormone therapy, using GnRH analogues subsequently to orchidopexy, in order to stimulate the maturation and proliferation of germ cells and increase the fertility rates, with positive results 1, [7] [8] [9] [10] 24 .
However, adverse effects of the hCG on testicular histology have been studied and demonstrated in many other clinical and experimental studies, some evidencing little benefit in the hormonal treatment of cryptorchidism and even deleterious effects 3, [11] [12] [13] 17, 18, 25, 26 .
The evaluation of the safety of hormonal treatment is compromised, as the studies differ considerably as to the methodology used. They differ in the type and dose of hormone used, in addition to the duration of treatment and the time for histological evaluation of testicles after hormonal therapy (acute or chronic). Further research, both clinical and experimental, are required to provide grounds for the use of hormonal therapy in the treatment of cryptorchidism, aiming at more reliable and satisfactory results, mainly concerning fertility in adult life.
Conclusions
Human chorionic gonadotropin is gonadotoxic in rats. This effect was temporary and can affect reproductive potential. The total recovery of testicular damage in the studied range could not be proved, and the effects were not dose-dependent.
